Name of course
Physics 
Course level:  Grade 12
COURSE DESCRIPTION:  
Students in high school continue to develop their understanding of the four core ideas in the

physical sciences. These ideas include the most fundamental concepts from chemistry and physics,

but are intended to leave room for expanded study in upper-level high school courses. The high

school performance expectations in Physical Science build on the middle school ideas and skills and

allow high school students to explain more in-depth phenomena central not only to the physical

sciences, but to life and earth and space sciences as well. These performance expectations blend

the core ideas with scientific and engineering practices and crosscutting concepts to support

students in developing useable knowledge to explain ideas across the science disciplines. In the

physical science performance expectations at the high school level, there is a focus on several

scientific practices. These include developing and using models, planning and conducting

investigations, analyzing and interpreting data, using mathematical and computational thinking,

and constructing explanations; and to use these practices to demonstrate understanding of the

core ideas. Students are also expected to demonstrate understanding of several engineering

practices including design and evaluation.

The performance expectations in PS1: Matter and its interactions help students formulate an

answer to the question, “How can one explain the structure, properties, and interactions of

matter?” The PS1 Disciplinary Core Idea from the NRC Framework is broken down into three subideas:

the structure and properties of matter, chemical reactions, and nuclear processes. Students

are expected to develop understanding of the substructure of atoms and to provide more

mechanistic explanations of the properties of substances. Chemical reactions, including rates of

reactions and energy changes, can be understood by students at this level in terms of the

collisions of molecules and the rearrangements of atoms. Students are able to use the periodic

table as a tool to explain and predict the properties of elements. Using this expanded knowledge of

chemical reactions, students are able to explain important biological and geophysical phenomena.

Phenomena involving nuclei are also important to understand, as they explain the formation and

abundance of the elements, radioactivity, the release of energy from the sun and other stars, and

the generation of nuclear power. Students are also able to apply an understanding of the process

of optimization in engineering design to chemical reaction systems. The crosscutting concepts of

patterns, energy and matter, and stability and change are called out as organizing concepts for

these disciplinary core ideas. In the PS1 performance expectations, students are expected to

demonstrate proficiency in developing and using models, planning and conducting investigations,

using mathematical thinking, and constructing explanations and designing solutions; and to use

these practices to demonstrate understanding of the core ideas.

The Performance Expectations associated with PS2: Motion and Stability: Forces and

Interactions support students’ understanding of ideas related to why some objects will keep

moving, why objects fall to the ground and why some materials are attracted to each other while

others are not. Students should be able to answer the question, “How can one explain and predict

interactions between objects and within systems of objects?” The disciplinary core idea expressed

in the Framework for PS2 is broken down into the sub ideas of Forces and Motion and Types of

Interactions. The performance expectations in PS2 focus on students building understanding of

forces and interactions and Newton’s Second Law. Students also develop understanding that the

total momentum of a system of objects is conserved when there is no net force on the system.

Students are able to use Newton’s Law of Gravitation and Coulomb’s Law to describe and predict

the gravitational and electrostatic forces between objects. Students are able to apply scientific and

engineering ideas to design, evaluate, and refine a device that minimizes the force on a
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macroscopic object during a collision. The crosscutting concepts of patterns, cause and effect,

systems and system models, and structure and function are called out as organizing concepts for

these disciplinary core ideas. In the PS2 performance expectations, students are expected to

demonstrate proficiency in planning and conducting investigations, analyzing data and using math

to support claims, applying scientific ideas to solve design problems, and communicating scientific

and technical information; and to use these practices to demonstrate understanding of the core

ideas.

The Performance Expectations associated with PS3: Energy help students formulate an answer to

the question, “How is energy transferred and conserved?” The Core Idea expressed in the

Framework for PS3 is broken down into four sub-core ideas: Definitions of Energy, Conservation

of Energy and Energy Transfer, the Relationship between Energy and Forces, and Energy in

Chemical Process and Everyday Life. Energy is understood as quantitative property of a system

that depends on the motion and interactions of matter and radiation within that system, and the

total change of energy in any system is always equal to the total energy transferred into or out of

the system. Students develop an understanding that energy at both the macroscopic and the

atomic scale can be accounted for as either motions of particles or energy associated with the

configuration (relative positions) of particles. In some cases, the energy associated with the

configuration of particles can be thought of as stored in fields. Students also demonstrate their

understanding of engineering principles when they design, build, and refine devices associated

with the conversion of energy. The crosscutting concepts of cause and effect; systems and system

models; energy and matter; and the influence of science, engineering, and technology on society

and the natural world are further developed in the performance expectations associated with PS3.

In these performance expectations, students are expected to demonstrate proficiency in

developing and using models, planning and carry out investigations, using computational thinking

and designing solutions; and to use these practices to demonstrate understanding of the core

ideas.

The Performance Expectations associated with PS4: Waves and Their Applications in

Technologies for Information Transfer are critical to understand how many new technologies

work. As such, this core idea helps students answer the question, “How are waves used to transfer

energy and send and store information?” The disciplinary core idea in PS4 is broken down into

Wave Properties, Electromagnetic Radiation, and Information Technologies and Instrumentation.

Students are able to apply understanding of how wave properties and the interactions of

electromagnetic radiation with matter can transfer information across long distances, store

information, and investigate nature on many scales. Models of electromagnetic radiation as either

a wave of changing electric and magnetic fields or as particles are developed and used. Students

understand that combining waves of different frequencies can make a wide variety of patterns and

thereby encode and transmit information. Students also demonstrate their understanding of

engineering ideas by presenting information about how technological devices use the principles of

wave behavior and wave interactions with matter to transmit and capture information and energy.

The crosscutting concepts of cause and effect; systems and system models; stability and change;

interdependence of science, engineering, and technology; and the influence of engineering,

technology, and science on society and the natural world are highlighted as organizing concepts

for these disciplinary core ideas. In the PS3 performance expectations, students are expected to

demonstrate proficiency in asking questions, using mathematical thinking, engaging in argument

from evidence and obtaining, evaluating and communicating information; and to use these

practices to demonstrate understanding of the core ideas.

Presents varies ways summarizing data , including tables , graphs and equations; uses dimensional analysis to check the validity of expressions.
COURSE OBJECTIVES:
Students will be able to:
· Understand the nature of electric fields in and around conductors

· Describe and sketch a graph of the electric field and potential inside and outside a charged conducting sphere.

· Understand induced charge and electrostatic shielding.

· Understand the definition and function of capacitance.

· Understand the physics of the parallel plate capacitors

· Understand the definition of electric current so they can relate the magnitude and direction of the current flow.
· Relate current and voltage for a resistor.

· Describe how the resistance of a resistor depends on its length and cross sectional area.

· Apply the relationships for the rate of heat production in a resistor.
· Understand the force experienced by a charged particle in a magnetic field

· Calculate the magnitude and direction of the force in terms of q, v and B and explain why the magnetic force can perform no work.

· Describe the path of charged particle moving through that field

· Calculate the magnitude and direction of the force on a straight segment of current carrying wire in a uniform magnetic field.

· Indicate the direction of magnetic forces on a current carrying loop of a wire in a magnetic field and determine how the loop will tend to rotate as a consequence of these forces
· Calculate the magnitude and direction of the torque experienced by a rectangular loop of wire carrying a current in a magnetic field.

· Use superposition to determine the magnetic field produced by two long wires.

· Calculate the force of attraction or repulsion between two long current carrying wires.

· Calculate the flux of a uniform magnetic field through straight wire circular loop and solenoid.

· Understand Faraday`s law and lenz`s law

· Analyze the forces that act on induced currents so they can determine the mechanical consequences of those forces.

· Understand the concept of inductance so they can calculate the magnitude and sense of the emf in an inductor.
· Apply Kirchhoff`s rules to a simple circuits.

· Differentiate between spontaneous and stimulated emission 

· Understand the atomic model and introduction to the laser.

· Describe the properties of the emitted photon.

· Define the inverse square law.

· Differentiate between conductors and semi conductors  

· Understand the construction of the crystals

· Describe the free electrons and the valence electrons

· Ways of increasing the conductivity of semi conductors

· Describe the properties of the emitted photon.

· Understand the construction and operation of helium neon laser.

· Understand how transistors work

· Know the diode and the PNP transistors.
· Identify the properties of the nucleus of an atom

· Explain why some nuclei are unstable

· Calculate the binding energy of some nuclei

· Describe the three modes of nuclear decay

· Predict the products of nuclear decay

· Calculate the decay constant and half-life of a radioactive element.

· Distinguish between nuclear fission and nuclear fusion 

· Explain how a chain reaction is utilized by nuclear reactors 

· Compare fission and fusion reactors

· Define the four fundamental interactions of nature

· Identify the elementary particles that make up matter

· Describe the standard model of the universe
PREREQUISITRES: be prepared to the college 
REQUIRED MATERIALS AND TEXTBOOKS: physics Ap
EXPLANATION OF TOPICS
Chapter title:

Modern physics 
Lessons:

· black body radiation

· wave particle duality

· atomic spectra

· laser 

· Modern electronics

· Quantum physics

· Relativity 

Duration:  7 weeks

1st Quarter Exam

Chapter title:

Nuclear physics and subatomic physics 

Lessons:

· nuclear decay series 

· properties of nucleus 

· nuclear stability

· measuring nuclear decay and half life

· fission and fusion 

· the particle view of nature

· classification of particles 

· the standard model
1st Semester Exam
Chapter title:
Electrical current and ohm`s law
Lessons:

· electrical current and Ohm`s law

· resistances connections

· ohm`s law for closed circuits

· capacitors
· kircchoff`s law 
Duration: 7 weeks
3Rd Quarter Exam

Chapter title:

Magnetic effects of electric current and measuring instruments.

Electromagnetic induction

Lessons:

· magnetic effect of the electric current

· following of the magnetic effect of the electric current

· the magnetic force and the torque

· faraday`s law 

· the induced emf produced in straight wire

·  mutual and self induction 

Duration: 7 weeks 

COURSE EVALUATION

Weekly Quizzes: 10%
Daily Class work: 15%

Projects and Research: 20%

Assignments: 15%

Quarter Grades “Final Exams: 40%
Semester Grade:
1st Quarter: 50%

2nd Quarter: 50%

Yearly Grade: 
1st Semester: 50%
2nd Semester: 50%

